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" 2,601,248 
: PIPELINE CLEANER AND LOCAT.OR 
'Irvîng R. ::Brenholdt, Chicgo, çIll., .asSignor to 
::standrd ' Oil::- ompany, Chicago, III., a corpo- 
:.ration:ofoEndiana 
Applilation.Deceiber 3i, 19i8, Scri[No«i68205 
:3Claims. (CI. 175183) 

This invention relatesto apparatus  for -locat- 
ing clearfing aPparatus in"pipe -lines--and bas 
reference more pacarly 'te signalg de- 
vices 'for locatif, or aCing h -cose of, 
cleaning apprat ' in pipe ines. 
pe ]inesfrequeniybecome obstced h 
seent,deposied-pans-andthe like and 
mt be cleanedinoer te reore--normat - 
obsructed ' flow et ee..A de,ce' common1 
employed for ch -ening is -  'saping  p- 
paTatus 'known s a  go«devil,  which is -forced 
tough pipe tines bythe pressureof fluidflow - 
ing therethrough. - operation of-such'pipe 
line cleaners is .attended -by"the disdvantage 
that' they occionallF'encoter and are  stopped 
by-obstructions, d-are'themdcultto locate 
particular]y inasmuCh  'as  they -re -often  em- 
ployed over considbledtncesand theirrate 
of travel cly=be-approximat6d. 
It is,therefore,-anobject'of'çhepresent in- 
vention te prode -means and apparatus  for 
locang go-devils "in pipe lines. It ' is  another 
object of the  inventiontoprovide signalg ap- 
parat whereby the position of the pipe line 
cleaner -can-be tocated at -anF me «ding' its 
travel- throh  a- pipe- le-an:d so' that' ifs rate 
of travel-can "be accurately- detemined. 
The' inventionhas for_other -obj.ec-such other 
advantages orresul as will: .ear  :hv«v - 
scription Of the apprat hereafter ; given. 
The stomary'dep'fipe ' ]inesTenders  un- 
satisfctory 'reliance  upÇn sod  emitting de- 
vices - for - the 'puose 0f -10cating .pipe' ' line 
scrapers, ,and furthermoreplaces severe lita- 
tions uponthe e-ofslal=that may.be em- 
ployed for indicating ipe line scrper,location. 
In adtion, the inhentnate,ofthe  pipêline 
is ually such that,thëpipeitsèlf«wodlter 
out or bloCk the sial and prevent it frein 
reaching the-sface. e=emploment-ofthe 
Radar. echog  method is stble ïofar,as , the 
fact at antra:high frequency ave'od 
carry  tough.a,.steeppipeo circtar:.seCtion, 
but interferences .ariSing trom '4mpertection in 
the pipe,, such'as'roughnes«at the  Cdd bin 
and cooded  secti«,:wold «serlously «diminSh 
the sial:strnh bethçbtion»andre- 
flection. d av.»èforementioned, wod 
reqre anexcessive çowersoce in view of, the 
space and weight ti, mitions of a-signalingde - 
vice suitable 'for incorration wi ,the 
scraper. A ..second isantage  of  sonic- de- 
vices is the .Ioss 0f. tnnsity.Which occis =when 
an acoticwve trvels;from: the.earth to:the 
ir. :is lossçnçnsity,b:=greaenough: 
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incur the disadvantage 'Of «requiring an-earth 
sounding - in -order  to n pick  up the ,Signal. «High 
frequency wves would be useless- in the present 
instance .because-of.their inabflity, te -penetrate 
,5 the steel -walls -Of °the Pipe line. The. use of 
radioactive sources, ispretudedby the fact-that 
earth layers above the pipe line of:greater depth 
thon  about two, feet  would,-reqUire dangerously 
Strong radioactive sources, for-.example« of. con- 
10 siderably greater than a reasonbly-safe,t0.rnilii- 
curies-lntensity. 
 It ' bas new. been  round - that. the aforemen- 
tioned-objects can be,-accomplished by the em- 
ptoyment of 'low frequency" elc_tromagnetic waves 
 5 which-will give 'fise, te' an.. induced dïeld, external 
te the pipe and- wilk produce - a  readity identifl- 
able ,signal at - ard  above  the surface  of- the 
ground. Briëlïy statëd,  the present invention 
cornprehends/theréfore/theprovision of a source 
2O 0î electrornagnetic waves,  for ,examPle,  a, rotat- 
ing  permanent -magnet or  an electromagnet 
oscitlating, at 'low frequency "-combined.'with a 
pipe line. scraper in such manner as net te in- 
terere with operatien of%he latter and-suitabe 
25 receïvingapparatus..adaptedtoreceive,-amplify 
andconverrhe 'electrorngnetic impulse-texan 
audible, ovisuai, 'orrecorded signal. The low 
frequency electromagnetic -souroe  is operbly 
connected te power means, such-as-a battery and 
30 motor operated therebyin-the case: of-the-roat - 
ingpermanent-magnet,or a battery/and iner- 
rupterin the-case' of-t.he  electromagnet. The[o- 
tating-permanentmgnet-can alsobe operated by 
fluid iïowthrough elements of the'p!pe cleaner 
35 and -be-maintained by suitable, geverner appa- 
ratus-at --propr-rate--of - rotation sothat there 
will- be rmi.tted a- wave. oï fdentiflable, frequency. 
Such' transrnitters.are attached tothe pipeline 
scraper in-a-mnanner se asnot te retard the 
40 scraper,in its  rvel. Theprovided/receiver  ap- 
paratus inctudes, in-addition to. arnplifying 
rneans,.-circuits, soarrange, d .as.to fllter out ad- 
ventitioust.y -present  signal.s, -particularly- those 
derived. rorn 60-. cycle currentnd. those  arising 
45 frorn rnovernent of receiver apparatus 'in the 
earth's  fleld; 'or'exarnple . both Wien  flItersand 
negatïve feel-back-filter circuits.-are  ernployed. 
Deperding  on. whëther the -apparatus is 
used te  record . the passing --of the  pipe line 
50 scraper at.anyçpoint; or.whetherit is-to be trans- 
rnitted, fer example, by-wireless telegraph, te a 
central- receivi.ng station,  or' is- te -be received as 
an audible signal in the fleld, .suitable transrnit- 
ting or receiving aiparatus. is., cornbined- topro- 
5 vide. the :apparatus 0f inventfon. In - case an 
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audible signal is tobe received, the recelver 
cludes means ïor converting a signal ïrom the 
low electromagnetic ïrequency aforestated to 
one within the audible range. 
Embodiments oï the invention, in which there 
are employed two different sources of low ïre- 
quency electromagnetic waves, are illustrated in 
the drawings of which 
Figure 1 is an elevational view of signaling 
apparatus employing a rotating permanent 
magnet; 
Figure 2 is a simplified elevational view oï a 
pipe line scraper with parts broken away so as 
to show assembled therewith the apparatus of 
Figure 1; 
Figure 3 is a diagram of the wave pattern 
produced by the apparatus of Figure 1; 
Figure 4 is a circuit diagram oï a transmitter 
employing an oscillating electromagnet; 
Figure 5 is a diagram of the wave pattern pro- 
duced by the apparatus oï Figure 4; 
Figure 6 is a schematic diagram of riceivir 
apparatus suitable ïor use with either transmit- 
ter and adapted to produce an audible signal; 
Figure 7 is a circuit diagram of the receiver 
illustrated schematically in Figure 6; and 
Figure 8 is an illustration of typical wave 
shapes of electromagnetic signals, including 
superimposed interfering signals, and of a result- 
ant audible signal. 
Referring speciflcally to Figure 1, there is dis- 
posed in operative connection a battery {6 which 
operates a small electric motor {2. The electric 
motor {2 drives the shaft {4 and a permanent 
magnet {6, and can, of course, operate through 
a gear reducer (none shown) if preferred. The 
magnet {6, which can be a permanent magnet 
such as Alnico, is mounted on the driven shaft 
{4 and disposed at right angles fo the axis there- 
of. If is caused to rotate by the described ap- 
paratus at a rate of rive revolutions per second 
so as to provide an oscillating magnetic flild of 
rive cycles per second. The entire assemblage is 
mounted on a longitudinally extending base 
whereby the assemblage can be inserted into a 
hollow tube 2{I constituting the central shaft of 
the pipe line scraper illustrated in Figure 2. 
The tube 2{I is preferably constructed of stainless 
steel and is sealed by a threaded plug 2{. The 
pipe line scraper of Figure 2 is conventionally 
equipped with wire brushes 22 and rubber 
rimmed driving discs 24 and several longitudi- 
nally extending supporting tubes or grommet 
pipes 25 through which the fluid in the pipe line 
can be permitted to flow during operation of the 
pipe scraper. The forward end of the scraper 
relative fo ifs course of travel in the pipe line is 
constructed in the form of a cone 26 to adapt the 
scraper as an effective displacement tool. 
The electromagnetic wave pattern preduced 
by the rotating magnet {6 is shown in Figure 3 
in which the magnet, in operative connection 
with the remainder of the sending assemblage, is 
shown for purpose of clarity in considerably en- 
larged scale in a pipe line 28 ai a single position 
of its rotation. As diagrammatically indicated 
therein, the magnet {6 produces a primary fleld 
shown by lines 6, thereby inducing a secondary 
external fleld diagrammatically illustrated by 
magnetic flux lines 2. The induced fleld is in- 
tercepted by a pick up coil 4 which constitutes 
an integral part oï the receiver apparatus shown 
in Figure 6. The fleld which is generated to 
maximum, reduced to zero, and then reversed by 
the rotating magnet is detected by the pick-up 
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coil 4 in which a voltage is thereby induced. 
The signal is amplified, is separated ïrom inter- 
ïering ïrequencies and is converted to an audible 
signal by apparatus hereinafter described. 
 Shown in Figure 4 is the circuit diagram of a 
transmitter apparatus 5 that can be arranged 
similarly to that. illustrated in Figure  so that 
this transmitter also can be mounted on the base 
8 and inserted in the hollow tube 20 of a pipe 
i0 line scraper. Transmitter 5 consists of an os- 
cillating, battery-powered electromagnet circuit 
and an interrupter circuit. The interrupter cir- 
cuit comprises a battery 44 which supplies cur- 
rent through a lead 45 in which is disposed a 
15 manually operated switch 46, an armature 47, a 
wound cote 48 and a condenser 49. The oscilla- 
for operates in a conventional manner; current 
flowing through the wound core 4 attracts the 
armature 47 thereby causing movement of the 
20 armature and the breaking of the said inter- 
rupter circuit. The armature 4 is held in re- 
tained position against the wound cote 48 for a 
brief moment longer by the flow back of cur- 
rent previously stored in the condenser 49. 
25 When this charge is dissipated, the armature 
released and current again flows into the wound 
cote 48. The period of this oscillation can be 
controlled by selecting the capacity of the con- 
denser 49. In the present embodiment, the 
30 selected condenser is oï such capacity that an 
oscillation oï live rimes per second is obtained. 
When the armature is held in such position that 
the interrupter circuit is opened, the electro- 
magnet circuit including lead 59 will be closed. 
35 This circuit comprises the said lead, a battery 
the armature 4 and an electromagnet 52 con- 
sisting oï a wound iron core. A condenser 4 Is 
disposed across the lead 50 ïor the purpose of 
preventing sparking at the armature. 
4O This embodiment, in which transmitters em- 
ploying oscfllating electromagnets broadcast the 
electromagnetic signal, is.described and claimed 
in my copending application, Ser. No. 170,611 
filed June 27, 1950. 
45 The lïeld produced by the said electromagnet 
52 is shown diagrammatically in Figure 5. The 
electromagnet 52 of Figure 5 is shown separated 
from other elements of its assemblage disposed 
longitudinally in a pipe 26. A primary field pro- 
50 duced by the electromagnet at one point in its 
oscillation is indicated by magnetic flux lines 
and the secondary induced fleld by lines 56. Dis- 
posed within the electromagnetic secondary fleld 
is the pick-up coil 4 which forms an integral 
55 part of the receiver apparatus described in 
Figures 6 and 7. 
Referring now to the schematic diagram of the 
detector apparatus illustrated in Figure 6, the 
pick-up coil 4 intercepts the oscillating mag- 
60 netic fleld shown in Figures 3 and 5. The voltage 
impressed upon the pick-up coil 4 includes all 
undesirable signals oï varying frequencies. A 
major portion of the low frequencies incidentally 
produced by movement in the earth's field of the 
65 detector apparatus, which can be portable and is 
ordinarily housed in a carrying case, are elimi- 
nated by a high-pass filter 56. The resultant 
signal is directed to an amplifier circuit 60. The 
amplifled signal is thereafter directed to a pair 
70 oï interference filters 62 designed to eliminate 
particularly sixty cycle signals that may be in- 
duced by nearby power transmission lines and 
includes a negative feed-back circuit shown in 
greater detail in Figure i. The resultant rive 
, cycle per second signal is amplifled by an ampli- 



fier circuit 4 an'danadditionalamplifler§  nd 
serves to key.a.l,000-.cycle.persecondsignalpro- 
duced by the saw-tooth-wave neon tube genera- 
t0r 66. The modulated wave form so produced 
is thereafter directed to 'a bias id pentode cir- 
cuit or cut-off ampler circuit  whereby the 
1,000 cycles per second sial is peitted to pass 
only at 5 cyclesLper second intervals. This auX- 
ble signal  received by csl-eahones . 
The amplifiers 6, 6, , and  arepower sup- 
plied by a battery . 
Figure .7 shows  coiderably .greater .de,ail 
the electrical cct constitutg the:receiver ap- 
paratus. tendg from the pick-up cofl3 re 
leads 4 and ] across which  Coected a con- 
denser  tuned in resonance-withthe cofl 
the frequency of 5 cycles persecond. A con- 
denser O disposed in le ] .constitutes the.h.h- 
pass filter $ for incidental elnatïon of the 
very low frequencies generad by Waving the 
ceiving case, and acts further as.a coupg con- 
de,er. Disposed am'oss the leads 14 and ]6 is a 
grid resistor 82. Pentode 8 0f conventional con- 
struction consists of a filament 85 supplied 
through a lead (hOt shown) by a battery 8], cen- 
trolled grid 88, screen grid 9, suppressor grid 
9 and plate 9 upon which  posed a voltage 
of 45 volts supplied through lead 9 hang dis- 
posed therein a plate load resistor 98, and by- 
pass condenser 99. A couplg or blocg con- 
denser   delivers the ampled signal, from the 
pentode  to a Wien te terference filter 
of conventional arrangement. The circuit 
cludes condensers , , and 6 and resistors 
, , and . The values of these compo- 
nents are selected so as to elinate 60 cycle fre- 
quencies. The restfltg voltage filtered at 60 
cycle interfering frequency, is posed on an in- 
terference filter and 5 cycle .ampler which 
cludes condeers   ,   6, and    and restors 
2,  and . The interference fllter  a part 
of a negative feed-back circuit which also 
cludes resistor 6, grid resistor$, plate load 
resistor 3, coup]g condeer 3, and pentode 
3. e pentode 3, upon which is imposed 
plate voltage of 45 volts, from the lead 96 and 
plate load resistor 34 delivers a reversed sial 
contaig all frequencies received from inter- 
ference filter 62 to the lead 3, contag the 
couplg condenser 38. All such frequencies are 
fed through to the interference fllter in reversed 
phase to the input lead of ampler tube  with 
the exception of the 5 cycle snal which is re- 
moved by the filter. The undesirable frequen- 
cies are thereby canceled out by the reversed 
phase signals. The remaig amplified 5. cycle 
snal which alone remai and  present on 
the ouut lead 6 is thereafter delivered fo the 
ampler circuit 6 containg conventional grid 
resistor , pentode , plate load rester , 
and coupling condenser 6. e saw-tooth- 
wave neon tube generator 6 compres a re- 
stor 4 through which voltage is delivered 
from the lead  and  operation a reduced 
voltage of approately î5 volt exts across 
the neon tube . Disposed in the generator 
circuit is a condeer 4 of such capacity that 
the neon tube will become ioed and conduct 
accumulated charge from the said condenser 
away to grod at intervals of approxately 
1000 cycles per second. The modulated signal 
comprising both 1000 cycles per second and 5 
cycles per second frequencies is produced  a 
lead  from the couplg condenser 6  the 
cut-off ampler circuit 68 that compres a neg- 
ative grid bias battery 8, a resisr 6, a pen- 
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rode 1,62 of conventional construction, a plate 
load resistor 16 and a coupling condenser 166. 
The cut-off amplifier 6 functions in such man- 
ner that the modulated wave signal delivered 
5 thereto decreases the negative, potential on the 
grid of the pentode 162 ai those moment at 
which the aforesaid signal is ai a maximum pos- 
itive, potential and therefore a signal, similar to 
that shown in Figm'e 8, wave diagram G, is de- 
l0 livered to the said earphones 70. The battery 
Power suPply 72 imposes approximately 45 volte 
positive Potentiat upon the screen grids 90-of the 
pentodes 04, 30, 1.42, and 62 and a 90 volt po- 
tential is supplied through leads 90 and 5 to 
15 the various resistors disposed therebetween and 
the plates 94 of the pentodes. 
The table of preferred values for the above de- 
scribed circuit in one employed embodiment oî 
the äpparatus is hereinaftergiven: 

2O 

Condensers Micrbfarads 

25" 100,138,146 ........................................ 
114,116 ............................................. 
102,104, 166 ......................................... 
106 ................................................. 
116 ................................................. 
30 

.07 
.005 
.0l 
: 02 
.001 
.013 
.015 
50 
(150 volts) 
.0002 

Resistors Megohms 

98, 134,144,104 ..................................... 
110,112 ............................................. 
35 lO8 ................................................. 
122,124 ............................................. 
120 ............................ i .................... 
148 ............................ . ..................... 
82,126, 128,140,160 ................................. 

O. 18 
1.0 
2.7 
2.0 
O. 34 
4.7 
- 10.0 

4O 

Batteries Volts 
13 ........................................ i ........ ½ 
72a nd 72b ......................................... 45 
87 .................................................. 1½ 

45 

ïn summation of the description of apparatus 
providing an electromagnetic signal Which is am- 
plified and converted fo an audible impulse, Fig- 
ure 8 consists of a series of wave patterns such 
0 as are produced by the-hereinbefore described 
apparatus. Curve A illusrates the polarity .and 
intensity of the electromagnetic field .produced 
by the rotating permanent magnet 6. Curve B 
illustrates the voltage induced in the pick-up coil 
5 4 by the said field produced by the rotating per- 
manent magnet 6, and shows the influence of a 
hypothetical group of interfering signals, includ- 
ing both 60 cycle signals and those induced by 
movement of the transmitter in the earth's fieïd. 
0 Curve C shows the voltage input to amplifier 65 
at which point substantially all interfering sig- 
nals have been elirninated. Curve D indicates 
the intensity and polarity of the electromagnetic 
field induced by the oscillating electromagnetic 
5 transmitter described in Figure 4. The voltage 
input to the flrst amplifier of the receiver appa- 
ratus described in Figures 6 and 7 that is pro- 
vided by the electromagnetic field illustrated in 
Curve D is shown without a superimposition of 
70 interfering signals in Curve E. Curve 1 repre- 
sents the 1000 cycle per second saw-tooth wave 
provided by the neon tube generator 6. Curve 
G represents the resultant audible signal pro- 
vided by a modulation of the amplified 5 cycle 
7 per second signal with the 1000 cycle per second 
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signal, and a subsequent amplification of the 
1000 cycle per second signal at 5 cycle per sec- 
ond intervals. Curve G corresponds to the audi- 
ble signal that is obtained as a resultant of the 
amplification and conversion of either the elec- 
tromagnetic signal indicated in Curve A or that 
shown in Curve D. 
Itis understood that the combination of in- 
vention is not limited to the receiver apparatus 
hereinbefore described but that other conven- 
tional filtering and amplifying circuits may be 
employed. Further, the signal need not be con- 
verted to an audible impulse in the manner de- 
scribed, but rather it may as well be employed to 
alert the visual signal or to excite sending ap- 
paratus disposed, for example, at fixed points 
along a pipe line whereby a path of a pipe line 
scraper can be followed to a central station. 
The said pipe line scrapers are used extensively 
in pipe lines employed for handling petroleum 
products. Long distance petroleum pipe lines are 
usually supplied with traps into which the go- 
devfls and accumulated sediment will be de- 
livered and from which both can readily be 
removed. An advantage of the present inven- 
tion accrues in the fact that the locating signal 
apprises those at the surface of the presence of 
the pipe cleaner and avoids the need of having 
operating crews stand idle for extended periods 
waiting for its arrival. 
Having now described my invention, what I 
claim is: 
1. In locatable pipe cleaner apparatus having 
a transmitter integrally assembled to travel with 
a pipe line scraper and a selective amplifier re- 
ceiver to detect the presence of the scraper in 
a pipe by receiving and amplifying a fixed-fre- 
quency magnetic signal from the transmitter, 
the apparatus comprising: a battery supported 
within a hollow housing disposed along the axis 
of the scraper; a constant-speed motor driven 
by the battery in wired connection therewith 
and also contained within the hollow housing; 
a permanent magnet mounted on a shaft driven 
by the said motor and disposed within the hol- 
low housing and rotated at a uniform rate so that 
a magnetic field excited in the pipe by the per- 
manent magnet will reverse in polarity at a uni- 
form, low frequency and induce a secondary 
magnetic field outside the pipe to which the said 
selective amplifier is responsive to detect the 
presence of the said scraper. 
2. A signal transmitter for use with a pipe 
line scraper and for transmitting a magnetic 
signal to a selective amplifier receiver for in- 
dicating the presence of the scraper in a pipe 
by receiving and amplifying a magnetic signal 
of fixed frequency regardless of any relative mo- 
tion between the scraper and the pipe, which 
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transmitter comprises a closed hollow tube dis- 
posed along the axis of the scraper, a battery 
enclosed in said tube, a constant speed motor 
enclosed in said tube and powered by the said 
5 battery to operate continuously regardless of 
relative movement between the scraper and the 
pipe, a permanent magnet mounted on a shaft 
driven by said motor and enclosed in said tube, 
said magnet being mounted at right angles to 
]0 the axis of said pipe, whereby the magnet is 
rotated by said motor at such a uniform rate 
that a magnetic field excited in the pipe by the 
permanent magnet wfll reverse at a fixed low 
frequency and thereby induce a secondary mag- 
]5 netic field outside of the pipe to which field 
said receiver is responsive fo indicate the pres- 
ence of the scraper. 
3. A signal transmitter for use with a pipe line 
scraper without interfering with passage of the 
20 scraper through a pipe line and for transmitting 
a magnetic signal to a selective amplifier re- 
ceiver for indicating the presence of the scraper 
in a pipe by receiving and amplifying a mag- 
netic signal of uniform low frequency independ- 
25 ent of any relative motion between the scraper 
and the pipe, which transmitter comprises a 
closed housing carried by said scraper for move- 
ment therewith through the pipe, a magnet 
mounted for rotation in said housing in a plane 
3o transverse to the axis of the pipe, a housed 
battery-driven motor also carried by said scraper 
and operatively engaging said magnet for effect- 
ing rotation thereof at constant rate independent 
of any relative movement between the scraper 
35 and the pipe, and a housed battery also car- 
ried by said scraper and electrically connected 
to drive said motor whereby the magnet is 
rotated by said battery-driven motor in a plane 
transverse to the pipe axis at such uniform low 
40 rate that a reversing magnetic field is excited 
in the pipe at a uniform low frequency and a 
secondary magnetic field is induced outside of 
the pipe fo which last named field the selec- 
rive amplifier receiver is responsive fo indicate 
5 the presence of the scraper. 
IIVING R. BRENHOLDT. 
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